D
ental implants are a widely accepted treatment option for both partly and fully edentulous patients. [1] [2] [3] [4] [5] The physiological basis for the success of dental implants lies in the unique bone reaction to titanium and Ti-6Al-4V alloy. 6 The term "osseointegration" relates to the fact that unlike other materials, titanium and titanium alloy allow a direct bone deposition upon the implant surface. This phenomenon allows dental implants to anchor firmly in the alveolar bone; this in turn allows these artificial roots to hold dental crowns, bridges, and dentures.
There are several hundred types of dental implants that are now available for clinical use. These have different materials, shapes, sizes, lengths, and with a variety of surface characteristics with and without coatings. However, in a recent review, Esposito et al 7 found
that there is no enough evidence to demonstrate superiority of any particular type of implant or implant system for either immediate or delayed insertions. Immediate implant placement into fresh extraction sockets is considered a predictable and acceptable procedure. [1] [2] [3] [4] [5] 8, 9 The rationale behind immediate implantation results from the observations that this procedure might contribute to bone preservation and shorten treatment time. 6, 7 Immediate implant placement and loading into fresh extraction sockets has the advantage of decreasing healing time, reducing resorption of the alveolar bone, and achieving optimal esthetic results. 8, 10, 11 For many patients, immediate implant restoration is an obvious advantage. Long-term treatment that involves wearing a temporary prosthesis may be inconvenient and might even be the reason for not choosing implantsupported restorations. The concept of immediate implant loading has recently become popular due to reduced overall treatment time, decreased patient anxiety and discomfort, high patient acceptance, and better function and esthetics. 8, [12] [13] [14] [15] [16] [17] [18] Nonetheless, research
Objectives: To evaluate a novel implant design for immediate implantation. This implant presents a specially designed expanded diameter midcrestal "wing" thread, which is aimed to provide added bone contact for greater insertion torque and primary stability.
Methods: Mandibular premolars were extracted in 2 mongrel dogs, and immediate dental implants were inserted into the fresh extraction sockets. Implants were evaluated for stability using a resonance frequency analysis device immediately after insertion and after 4 and 8 weeks. Removal torque of 1 randomly selected implant in each hemimandible was measured as well. At 8 weeks, the remaining 6 implants were processed histologically. Successful immediate implantation and loading are based on several clinical parameters such as primary stability, implant design, micromotion, immediate implant placement, and bone character. 13 Therefore, this treatment concept can be used successfully in daily clinical practice in properly selected cases that include sites where the extraction socket is preserved fully with no bone dehiscence and when good primary stability is achieved. Primary stability is a crucial factor for success in those cases, and thus, immediate provisional crowns should be proposed with early loading only if an appropriate initial insertion torque has been applied. 11 Recently, a novel titanium Ti-6Al-4V implant with sandblasted and acidetched surface (Saturn; Cortex Dental Implants, Shlomi, Israel) was introduced with an innovative design aimed specifically to enable higher initial and longterm stability. This might be achievable by a specially designed, expanded diameter, midcrestal "wing" thread, which provides added bone contact for greater insertion torque for primary stability (Fig. 1) . The wing is of 5.4 mm in diameter in 3.8-mm implants and of 6 mm in diameter in 4.2-mm implants.
Results
The aim of this study was to evaluate this novel implant design in a canine mandible model using initial stability, removal torque, and osseointegration as outcome measures.
METHODS
Two mongrel dogs were used for this study. In each dog, the 4 mandibular premolars in either side were extracted at T0, and 4 immediate novel designed dental implants (Saturn; Cortex Dental Implants) were inserted into the fresh extraction sockets in each hemimandible. After implant placement, all implants in each dog were evaluated for initial stability using the implant stability quotient that was measured by a resonance frequency analyzer (Osstell; Osstell AB, Goteborg, Sweden). Next, one of the implants in each hemimandible was randomly selected for immediate removal; the removal torque was measured using a torque calibrator (EZ Electronic Torque Screwdriver; BMS Technology, Limerick, Ireland).
Four (T1) and 8 (T2) weeks after implantation, 3 implants were randomly selected for removal; removal torque was again measured using a torque calibrator. At each time point (T1, T2), all implants were evaluated again for resonance frequency analysis (RFA). At T2, the dogs were killed, and the remaining 6 implants were processed histologically. 19 The mandibles were sectioned into left and right segments, and each implant was sectioned individually into a bone block. The blocks containing the implants and bone were then immersed in 10% buffered formalin solution for 24 hours. The blocks were then washed in running water for 24 hours and gradually dehydrated in a series of alcohol solutions ranging from 70% to 100% ethanol. After dehydration, the samples were embedded in a methacrylate-based resin (Technovit 9100; Heraeus Kulzer GmbH, Wehrheim, Germany) according to the manufacturer's instructions. The blocks were then cut into slices (approximately 300-mm thickness) aiming the center of the implant along its long axis with a precision diamond saw (Isomet 2000; Buehler, Ltd, Lake Bluff, IL), glued to acrylic plates with an acrylate-based cement, and a 24-hour setting time was allowed before grinding and polishing. The sections were then reduced to a final thickness of approximately 30 mm by means of a series of SiC abrasive papers (400, 600, 800, 1200, and 2400; Buehler, Ltd) in a grinding/polishing machine (Metaserv 3000; Buehler, Ltd) under water irrigation.
The sections were then toluidine blue stained and referred to optical microscopy for histomorphologic evaluation.
The bone-to-implant contact (BIC) was determined at 350 to 3200 magnification (Leica DM2500M; Leica Microsystems GmbH, Wetzlar, Germany) by means of computer software (Leica Application Suite; Leica Microsystems GmbH). The regions of BIC along the implant perimeter were subtracted from the total implant perimeter, and calculations were performed to determine the BIC. Statistical analysis was performed using statistical software (Stat-View Plus; Abacus Concepts, Berkeley, CA).
RESULTS
Healing was uneventful; all implants showed clinical osseointegration. The mean immediate implant stability quotient that was measured by RFA after implant placement was 64.38 and increased to 72.94 and 74.5 after 4 and 8 weeks ( Table 1) . The average removal torque immediately after implant placement was 49.65 and 49.4 N.cm at baseline and after 4 weeks and 98.33 N.cm after 8 weeks (Table 1) .
Histomorphological (Fig. 2) analysis showed new bone formation throughout the perimeter of all implants, with intimate contact between bone and implant observed at the cortical and trabecular bone regions. No bone morphology differences could be noted between all groups at both times. The mean BIC value at T2 was 38.89% (7.65%) ranging from 30.54% to 55.17% (Fig. 2) .
DISCUSSION
In the present study, the newly designed implants with the expanded diameter midcrestal "wing" thread have provided good initial stability with increasing removal torque values over the first 8 weeks after implantation. The histological evaluation revealed fine BIC results after 8 weeks as well.
Immediate loading protocols are becoming more frequent in implant dentistry. The most important prerequisite for achieving good results is initial stability. 13, 17, 18, 20 There is a significant Fig. 1 . The new implant specially designed with expanded diameter midcrestal "wing" thread, which might provide added bone contact for greater insertion torque for primary stability.
biological response by the hard and soft tissues to immediate loading of dental implants. A recent literature review concluded that it is evident that the core concern to observe during immediate loading is the establishment of a good implant primary stability. 18 The degree of primary stability achieved during immediate loading protocols is dependent on several factors, including bone density and quality, implant shape, design and surface characteristics, and surgical technique. 18 The authors suggested that further research is required in situations such as poor bone quality and quantity, and multiple implants or augmentation procedures, which may challenge the attainment of primary stability during immediate loading. 18 In a recent consensus meeting on immediate loading, it was concluded that multiple independent investigators have demonstrated that immediate/ early implant loading is possible in many clinical situations. However, additional documentation is required. 20 Histologically, immediately loaded implants placed in soft spongy bone after 2 months of healing can present mineralized tissue at the interface. 21 In a study using minipigs, 22 histomorphometric data showed that after 6 months of functional loading in the maxilla, successful immediately loaded implants performed the same as implants subjected to an unloaded healing period before loading. Implants loaded immediately after extraction have a high long-term success rate of the implant-supported reconstruction.
Moreover, in a recent study, 8 the survival rate of immediately provisionalized dental implants immediately placed into fresh extraction sockets was 97.6%. Thus, immediately provisionalized immediate implants can serve as a predictable procedure with a high survival rate.
Immediate provisional crowns should only be proposed with early loading if an appropriate initial insertion torque has been applied. 17, 18, [23] [24] [25] This could be achieved while using an implant design that is associated with an increased initial stability.
The results presented in this study might serve as an initial research frontier with regards to initial stability, longer-term stability, and long-term implant success. Obviously, this is only a pilot study on 2 animals, and further research is warranted.
CONCLUSIONS
The novel dental implant design with the expanded diameter midcrestal "wing" thread showed good results of RFA and removal torque during the initial healing phase and might be useful for immediate implantation and loading. Further research is warranted.
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